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(54) DEVICE AND METHOD FOR CONVERSION OF VIDEO SIGNAL HAVING SEQUENTIALLY 
SCANNED NOMINAL 60 HZ FRAME RATE OBTAINED FROM FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which 
converts the dynamic image film source TV signals and 

displays these signals at a high frame rate and with no v^=----^:_ ■ • 

discontinuation of motions by using a scan converter to iJilJ_Li£Ll 
output the sequential scanning video signals of a specific ^^,^1%^^, 
frequency which maintain a 3-2 pull-down pattern. 
SOLUTION: A scan converter outputs the sequential 
scanning video signals of 60 Hz for maintaining a 3-2 
pull-down pattern. If a signal having a converted nominal 
60 Hz scanning format or an original nominal 60 Hz input 
video signal is originally equal to a sequential format 
signal, the signal is applied to a 60 Hz-120 Hz frame rate 
doubler. Then the doubler outputs the nominal 1 20 Hz 
video signals to maintain a 3-2 pull-down pattern as a 
6-4 pattern, and these signals delete the first or the last 
frame in each of six frame sequences and repeats one or 
both frames adjacent to each other, in each of four 
frame sequences adjacent to each other to replace this 
frame with the first or final frame. 
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1 

4 /i^J^f)^h±Ctc^ @ 6 0 H z :7 u—J^^(Dm»:M^^ 

60H2-120Hz:7 U — 3.^^:/^ ^^ tiriBiJ^ 

123 - 2 >^/P^!>>-/>-^-;x^6 -4^'?>5^ — >',h UT*i 
t?f-r5 1 2 OH z t:*7^:^-{t-^^W;/jU. ^^(;i:7U-A 

— >^ >' ;^ (TP >Jr { n fo 6 :7 A CO g ft ^ fc I i ft ^ 

^ fVJxix^h^yi^f^^ B 6 0 H z :7 A^cDllB^fe^SE^ 

< 7 2Hz :7u-A^T-jl|i»:^SS^•r6fc^^>^D3^@-C 
60Hz-120Hz:7 U — t:^^. MfS^ 

^-r-s 1 2 OH z t''7^:?^^f^^^tB:^b. $^fc>^ix-A 

— ^5^*5 ^^^^V-^li, 1 0 So >^ A 6 - 4 

-{rVJ^^SlS^&^T) 1 0(D:7 u — ix^, 6 0<Di/— '^r^'X 
A09^>5r $r 1/12 0#;6^e> 1/^7 2 ^^^^C0^FB^^*S-r 
[»*^3] 3-2 >^/Wt^i>w>*^->'4r*"r'5x :7 

^/^A^^e^^ir-Zc* @ 6 0 H z :7 A^om^^jc^^^ 

< 9 6 H z yi^-M.mxmi[k±^m7f^'r^tci5t^(om&x 

6 0 H z - 1 2 0 H z U — WlSi?^ 

15 3 - 2:ry^t5^»^>'/^^ — V'^e - 4/^^ — ^^<!r LTiit 
«Pt* S 1 2 OH z t'T';2hft-^^l±l;^L. S^t;i:7i^-A 

— ^$^XXJ^^^:^y<:yyn. 1 ofico:^ u~A6 - 4 

<D 8^(Dy l- — J:.CO^^ 1 X 1 2 0#;^^e> 1 

[l»*:S4] 3 - 2 7'/U^l>>'^>*^J' — V^:^-r'5> :7 
/\-J^f)^h^Ctc^ g 6 0 H z :7 l—M.m<Dm^M^$ 
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< 7 2 H z :7 U-A^T*)ilg^$fe^SS^-r-5fcie)<:0^gT* 

:7U-Ay f-^^:^;?^, ^iSy t'-^J'fi. t(ff53-2 
i/— ^>^X(7) 2 — '^r g|S^|-$>^:7 U — ACO 5 -^CO 

A^ 1/6 oe?^^^ 1/7 2s^i^:iEag-r6. ^go 

^ juj>.t)^h±\:.rc^ i 6 0 H z >^ i^—M.^<Dm^M^^ 
JO titc\f'r:tm^^mm:L.x. Mm^^mm^tf:^ :i tf£ 

< 9 6 H z >^ i^-j>^mxm^it^m7r^-r^ti}sb(Dmmx 

>^u-Ay fc:--^^^;^". ffirisy fc'-^J'fi. HffiE3-2 

2o^, Htrias - 2 i/— 3 ^^^xgp^J^ciib 
§:7u~A(D5"^oio^^^jgU. ^ 

mrlE^PBlJESI^J^. 5o(d:7 A 3 - 2 v'— 
>5r:<^;:^o«-:7 u— A^ 1/6 og?*^e> 1/9 es^fcjEj® 

20 im^^6\ 3 - 2 T'/U^lJ^^/^^-^^^^-r^. :7 
>f /PA;6^e,^Cfcife g 6 0 H z 7 1^-A^(7)|lll<$j^^^$ 

< 1 2 OH z :7 u—A^T-llg?fe*SE^^-r-5f^8i><o;i^i£ 
t(f IB 3-2 T'/u ^ ^ :yy<^ — e - A - i^ t \^x 

j^^Uoo, fl(rfa>^-r/l-A;!i^^^i:;yS:t*7^;^|t-^(0:7 u 

— A^*6 0 H z fi^h 1 2 0 H z jcfS^-T -5 

6 060:7 U — Ai/— >5r>';;^(^^>«r {j:fcS:7 U — A(^) 5 % 
30 coft?0*/c(iftm(^t>(0^^iJ!^U. ;^^o4ocoK^Ufc 

-^(D lo^lr^jgL., ::tL^g^-r'5>^7"5^:7^^^-^l>. 

^/l-A;6^^it C^Cife g 6 0 H z :7 A^(7)ll(1^5c^^ $ 

< 7 2H z 7U-A^T*|lH»:^5lE^:T^-r'5?^c«)0:;^feT? 

Mia 3 - 2:/yU:$^!>>'/'?>5? — V-^ 6-4^^^-^/i:UX 
40 jffi^FLoo, SftlB:7^/PA;5i^e>^Cfcfc'7^:?hft-^(73:7 IX 
— A^4r6 OHz^^e>l 20Hz XZ.^X^'t ^ T.'r y ^ 

t. 

1 0 fi(D:7 A 6-4 iy— -^ri^xco^^if {;i -5 4 o 
:7lx — A, i-/j:*9't,4o(Oi/ — '5r>';;^giS5>0 1 0(^:7 u 

— 6ooi^— ^>';^g|5^><0 3o(o:7U— A^SrM 

^b. ^!9060(D:7U— ACO^>!r^l/l 2 0#^^^ 

1/7 2#lc^rBlf*;gi-^;^7^5/7^i:4:'g-tf, 
m^ms] 3- 2:7'/Ut/!^>^^<^5'-V4r*'r'5. >^ 
>f /VA^^t^C^c^ @ 6 0 H z :7 Ix— A^oHSeJ^jfeSS 



3 

< 9 6Hz y ^y-J>^^xim^M^m7f^'t^tcib(D:^^x- 
MfB3 - 2 Zf/l^y^lyy^^-l^^ 6-4 /^^-^-^UT 

-A^?r6 OHz?5^^120Hz {c^i^-r ^ :^ y ^ 
t. 

2oco:7 u-— ASr^iJ^Uv /{)>o^ t) «^ 8 o(7) >^ u — Aco 
^>!rS: 1/1 2 QmziW^-r^:^'riy:f 

^/i-A;5^^,^i:,^c^ @ 6 0 H z I/— A^comiiSfe^^^ 

< 7 2H z >^U'-^^T*|lISgC*^S:^-r5Ac«><D::&S-C 
StrfS3 - 2 i/— >$r>'>^(^2 i^— <5r>^;^gi5:9'CO:7 U — 

5*>co loSrjgfejl-r^T'j/:?'^. 

5o(d:71/— A3 — 2 ^ v;^o#:7 u — i / e 

O^j^^e^ 1/7 2#SCB#PBliE^-r6^7^5/:7^^^^tf. 

-7 ^ /x^j^t^h^MtL^n 6 OH z y j>.m(Dm^^^ 

mfiSS — 2 -y—'^iyy^<r> 2 v' — v><.gIS:^co 
5^<^2oi, ffllE3 - 2 >>-<$r>^p^O 3 <5r>';;^a5 
^>co7 5 t>o lot -Sr^jg-rjXT^iy:/^, 

^^(oy A 3-2 '^^/:^co^:7 u — 1 / 6 
o^n^h 1/9 6#(;iNPfBliE«gi-6;^7^2/y^<i:^^tf. 

[»*3Si 1] 3 - 2://u^t> w^>5'->-^Wrs. 

:7^/i-A;^^^^C/ci^ g 6 0 H z :7 u — A^(7:)-r 

:i<!:/jr< l 2 o H z :7 u-A^x^lHS^^^^^-T'S^cft^) 

6 0 H z 2 - 1 6 0 H z (r-r ^tLfcIHI^Sk 
^ ?3[;i6 0 H z - 1 2 0 H z >^ U — 

tai2i/:/7ii. BiriBe OHzcoMS^sfe^S^ttfcex 
:t<f'^^S:#t. t»IB3-2:7^/uy»>W<^-i^^t6-4 

ib^JzO^g^SSr-a^x MI5:7 i/-Ay e-^, xl^-^^? 
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Ho 

imi^^X 2] 3-2://u^^^W'«J^5^->-SrWi--5. 

>^^/UA;^>6)^i:^ci^ @ 6 OH z >'U' — A^CD-Y U 
60Hz 2-l?5^^>60Hz[;i^>'^ U — ^ ^^LTtHii^^ 

^^4^-r5 6 OH z <n\WKit'&^M^\f'fM%^^\!^t) 

^ 6 0 H z - 1 2 0 H z :7 U — A^^T'^ 

^> HfrlEi$^:/^fi. Siri56 OH z TilliSfe^S^tT/^ct'T^ 

:^fi-?-^Stt> t(rlB3-2 >^/l'i/i?:/y'?^->-^6 -4 
^^^_>^^ Ur^^-re 1 2 0HzO|!giS^^^$tl.fct'^ 

:^;^fi. 1 OU^y U — A 6-4 v— '5r>';^<D«-^ t^fc 
540(7):7U— A. i"?'^*:>*^4 0(Z)'>— <5r VXg|S^(0 1 
0(;):7U — A<b^ 6 o<>0v^— >^r>';;?.g|55)^(D 3 ocd:7 
AtSrgiJ^U. 3^!9(0 6o<D:7U— A(D^>«?^l/l 2 
0#^-e> 1/7 2S^{C^raf*:^-r'5. SSBo 
[|f:^^l 3] 3-2://py'>://N-^-^->^#'r5. 
:7^/UA;6^P>^i:,fc:^ g 6 0 H z :7 U — A^(7)-r U 

^t?:^<96Hz yu — Ms^xm^^^^m'r^tL}t(o 

'^wxh^x. 

6 0 H z 2 - 1 f)^h6 0 H z {w-f ^^>5? ^ 

30 C^c t:*r':^ft-^^Stt. tfrfS 3 - 2 ^ ^ - >- 

^m^-t^ 6 0 H z c^im^^^^tt^ct'T^r^ft-^^ai;^ 
Us ^ ^{;i6 0 H z - 1 2 0 H z :7 U — A^i$^:/^^^ 
ffifl5>$^>^7*i. 6 OH 2 a)«S»C5fe3E^tU)/tt*r':?h{t 
■^^Stt. B&fS3-2://P>?^'^>'^^^-:/^6-4y^^ 
— ^^h UT*6t$-r6 12 0Hz (DM^^^^ttfcb:'-r;d- 

1 0<@C>>' U — A 6-4 i^— ^>'XO^>«? t;i*56 :7 

40 U — A^Bd^L. CO 8 0<^>^ U- — A0O^>«r 1 

/I 2 0#*-t> 1/9 6#{Cf*g-r6. Sfio 

[1**^1 4 J 3 - 2://Wi5^->>'/'?^->-^^-r6s 
:7.f 7UA75^e>^b/c:^ e 6 OH z :7U— A^O^ 

r t«r< 7 2H z :7 ix~A^T*Mi»:3feS*^t-6fce6^r:) 

6 0 H z 2 - 1 75^^ 6 OH z {Jl-YV^J' ^ ^;h./c«S^Sk 

Dfcfc''r;m-^^§*ts t(rfE3-2:7^/Pi$^^i?://'?<5?->' 

5^ ^li^^f 6 6 0\lz(D\mi^^^intz.\fy':^m^i:mti 



s 

v^— '$r:/;;^(7)#:7 U — A^lr 1/6 Ofpib^h 1/7 2g?|C 

[iS*:Sl 5] 3 - 2>^/u>5^«>:^/N-^$?-:xSr*-r€>. 

y ^ /i-J:s:fy^h^\:^tz^ @ 6 0 H z U — U 

r^/^< 96Hz:7 u-i^^xiili^Sk^^^^-r^fciejO 
6 OH z 2-1 /ij^^ 6 OH z u — ;^ $tufcj(fi»: 

^mw-t^ 6 OH z (Dim^ik^^tir^y^'y^^m^^mts 

2i/— ^>';:^(^^>^ U — ix^ 1/6 Ofpi^^h 1/9 6# 
^b6:7 u — Aco 5 '^O2o<i:. B&fS3 - 2 <^:>^xco 

in^^l 6] 3-2://Wi/i^^^/^^$?-:/$rW-r6. 

:7^/uA7!i^^)!^Cfc:^ @ 6 0 H z :7 a^co^ u 

r < 1 2 0Hz'7u-j>.^x-m»i7t^m7j<'r^tcib 

t(rf5 3 - 2 y'/u^^>^^<^-:^^^'r^mm6 ohzcd 

Mia 3-2 Z^/U^ i7 -l^^mWT^ 6 0 H 2 (Dm 

BtrlE6 0 H z (Dm^^^^tlfz.\i''f:^m^-(0'7U-'Ms^ 
t(rf23 - 2:7^/Pt$^»> V^^^ — >^6 - 4/N'^5'->t 
X^xmmr^l 2 0llz(Dm^±^^tht:,\^'f:^m^<O 

ia*:®i 7] 3~2>^/Ui$'^'^^^/^^$^-v*;fir-r'5. 

:7>f /UA;&^e>^C3t^i 6 GHz >^ U-i.^<D-r U 

Cl^/^< 7 2H z :7 U'~A^X«g^Sfe*aS;^-r'5/cJe)0 

fl(ffE6 0 H z <o-f ^-^ i^— x$^^/br7^/^i^^^e>±C^c 

5 6 0Hz oji|g»:5fe5S$ttfcfc*7^;?h{t-^|c^ u-;^ 

fltrlE6 OH 20|il»:^^$ttfcfc'-r^fS-^<o:7u-A^ 
Sr. ttrf53-2>^/U>$^!> W?^ — >^^6 -4/>'^-:^i: 
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LTitSj^i-^ 1 2 OH z(D)I|l»:jfeS^tT.;tfc'x:^ft-^<^ 
1 OU(D^ U— A6 -4>'— >$r>^>^0#>ir{e:fc-5 4 0(0 

:7u— A, ir^£t>^. 4o(Diy— >^>'y^gP:^co 1 o(7):7 
u-— A<!r. 6o(7)v'— ^>';5^g|S^(D3o(7?>^ AirS: 
fiiJ^L. ^yXDQoa^'^i — Aco^S-^ir ^ 1/1 2 0#*^ 
^ 1/7 2#ir^raf*;S-r5;^7^?':/^S:^tf. ;^ifeo 
{mi^mx 8] 3 - 2://u^!> v/>-^-:/^^-r-5. 
:7^/uA;6^^>:^cyh« @ 6 0 H z :7 u 

:Lttj:< 9 6H z >^ A^T*|l|S»:7feS^^i--5fc:«>(D 

HaiB6 OH zco-f X$;}xfc>'^y^A;!>^f3it Dfc 

Mf53-2 >^/^:^/'^7W^•^5^-V^j»SF-r 
5 6 0 H z <Dm^iE^^thf:Lyi*y':^m^\ZL^ U-:^ 

MIS 6 0 H z (Dm^ie^^thf:L\i*y':^m^(Oy \y — Jx^ 
ffirf53 - 2:7^/1-^ i>^^x'?>$' — >'^ 6 ~4^>'^ — >'t 

L.xmW'T^i 2 0 H z tr)jm^^s$tbfcfcrx;d-{t-^<^ 

1 0®(OZ7 A 6—4 >5r l;i$>'5 :7 u — 

A<d5 '^O2oj£r. -r^^t:>t>x 6ocoi/— >$r>^;^gi5^<D 

^1/X2 O^fi^h 1/9 6#iwf*:S:i-<b;^7^5^:/<h^ 

[^*S1 9] 3~ 2>^/^>/I>V/^•^$^->'^:fi^'r5. 
y^-< /UA/^j^ib^ l^fc^ g 6 0 H z U — A^O^ U- 

:it^jt< 7 2H z :7 u-A^x«l»:^^^^-r5;rc46(0 
3 - 2 WN-^-:/^;^-r5> tfrfseoHzco^ 

IB 3 - 2 y'/uy i; :yy< ^ -l^^m^T^ 6 0 H z <Dm»i 

^ ;^ :y ^ . 

5 0(^:7 U — A 3 — 2 ->~-'$r:/;^Oig.:7 U — 1 / 6 
0#d^e) 1/7 2#{;ijE)R|U. ttriB3- 2 v^-'$r>j;^o 

[lt*3S2 0] 3- 2y^/uy^>^<i^-i^^^'r^. 

::<b/:^< 96Hz>^ i^-M.mxm»^it^m^'t^rcib(D 
8(ri5 6 OH zo-< :/>5? i-— ;^$tb/h>^-</i-A;&^ib±i:.fc 

t'x:^ft-^<lr. B*fa3-2:7^/i-i$^e7>'/N->57->^^^||^^ 
5 6 0Hz (7)«g«>:*5S$ttfcev^;?hft-^t;i-Y 
-)iKJS>:*S^«i-r -5 X 2/ <^ . 

5o<d:7 a 3-2 ->'-"^>'y^<D^:7 Ix— ASr 1/6 

oipt)>h 1/9 emzmmy^. muz-2i^-^i^:^(o 



[0 0 0 1] 

li-r-5o wt7:)^0Jf^^#(c. ^ g 6 OH z ^^^^^ i/-;^ 

C7t t*^:^{t-^ (film-originated video si 

U ^ A r:^ >^ _h T*^ 6 3t 4^) Oefe a § tt ycif -^^31 
[0 0 0 2] 

[=SS:S^SOU^P^] :L(D^m^. 4#lC7 2Hz. 9 6H 
z J:t/ 1 2 0 H z CO U — i^^cTD, iSV^:7 U — ix^O 

S^3Sa^^i-€>^5<DS:^tf) T^U-fc'v^a >"fe5/ hi-C- 
Ji. *a 6 0HzO:7^— /PK^c^-r ^$;h.fc 
t:*7':^ft-?^*^cf:i« B 6 0 H z <o:7 A^(^J(gi5>:^dg 

J:i/\ ceo J: 5 — ^c^xf^. SipNTSCT^ 
l^t'v^aWt-^x 5 2 5 A (-f U 

^■fSihxy^X^^^ 0 ^ 7 2 0:Jb^J:t/l 0 9 0 ^-f ^^^^-r 

T'^tvtfx i^-;^ ^tT.5o I/— 

i6 ^ < (DS^S ^feffa* t:i :Jbn N T K ^ r- 6 o 
(0 0 0 3] Z.(0^^(D—^.mm\^. 3^^^ (advance 
d) NTSC-ruev^a V'^-/ |>(^l*5tt^t><^T^6o 

#(r#lCgiCOP A L i/7.'Th^<0 5 OHz (D-7 V 
5£BR*r6/h4e>{r. 0 OHzCD:7U-ixS;^^;65 

5/ bX-a 12 0Hz (D>^iy — M.m7sk^^m\^^^:Ltf)*^X 
#6t?*>^5o -tCO#'&x NTSCv^U-fi^ai^'ts/ h 

i^a ^^Kjg^^ NTSCcoyi/ 
^M.^^lX t)?i5V^^c4t>l;i6 0 H z ONT S Ci;i4t3V^rtl 
HffWJ^y y S/;«70Pn^J®fi#iSEL*V>i: UTt. NTS 
C^ y hm\^ 12 0 H z^^^JS^fflSttSA^t 
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[0 0 0 4] fc^;tf^. 6 OHzOyn'— /l-K^CO-r^^ 
^ U — X$ttfcNT S C \f'r:ty — :^i)^h 1 2 0 H z 

@60Hz (|||^|Cfl5 9. 9 4HzX*fe6;^>K C^-C 
116 0 H z LT^-<'5) <7>NT S c y — ;^*'7^-r 
u-^-r^c^JcJ: t)|Si&-r-5o 24fps (:7U-i. 

/#) oSjiij^:7^/uA^y — x^-r^^ u — ;:^N 

(|ilg<Sfe*SS:ft/cy-x^^?3^tti$tv-< 

:th ry ^/ui^y--;:^j ^m^-T^) f)^hmm^ivrc^ 
l-—:^y^—/Uh*(Dm<omi^(OM^^m (merge) 

txh^o ^Uv^7^-1' ^^^^^ u-;^ ^tbfcy 

j>^^mf^'rhz(DXofj:^m^thrc^nit. 3-2 

Lx — ^tl^fcv" U t:*v?a — /i^ K^^IrI C-y u- 

-r^^ ;^ ^tvfc#y i/— aiitcc^ 

>f i^^ ;^$ti.fc:#7"ut:'i/a >'y ^ -yi- KP^ J: t) t> 
^< <^7K¥^^^^*-r-5 J: 5 tc/^So y>f-/wK^W 

^c#7^ u-t'v^a :/y ^-/i- Kf^07K¥^]gi^coiS:(7:)^S 
«J{;i2«6DjfelE«ftS::r-r'5Kg^Jc^lE^tufcy u-A$r^ 

[0 0 0 5 1 7U(0^ U — y< ^tltc 6 0 H zm^X<D 
30 3- 2 y ^/WA^^t? — ^^^j^^fS. x>f ^-^w — 

ttfc 6 0 H z I5i^^^<t-^ji. ^5ktcife e 1 2 0 H z y U 
fc:j?)<7)^*^^/^SW/6sr.o5>s^T-fii^*pr-fc^o yi^ 

r 6 - 4 ^ - /c^ o fc y ^ /u a/-^ ^ - i^^m^-t 
6c si/^tcigjj^i-^ 2ooy ^/uAy A 

;6S^Stri/3 0|^^*5J:tJ?l/2 oe^mtjfcoT^^^ 

[0 0 0 6] igi (A) SJ^UiTciy U- — AA. B. 

j:o^D^#-r6i*3fceo 2 4 f p s -( /^^(O 

^^^^Tj^-To 2 4 y u-A/i^cDibli^y 3 

/l-Ay^/U^ t> V-it^Srl^ffl UTGOHzONTS 

1 ooy ^/uiNy u — 3o(Dt'y^:R|-y K;65 
^C^Sfeoy ^/uAy 1^— A;5i^e))i^i/>T 200 t'^^ry 

—/Uh*i)^±C^ (tct^^. AABBBCCDDD/cf <if 

r-*>!J. ::CT- TAJ FBj ;fc^(i®ii^i--5y^/uAy 
5^ A-e$>6) o co;::i:fiigi (b) icin^stuSo 



TEJ roj mm(D^ >^ 

>^Z7^—/l^ K*3 J:T^iff^<7)-Y Ut:'i>3 

[0007] ^geOHzONTSCT"!/ t'e/a ^-jf-^ 

:7 ^ /I. A y - X ^ ^ * ^ta-r 6 c ^ ;ii5gE^ X* 

fo^o fc:<b;ttf. US-PS 4, 8 7 6. 9 7 6 J: 

^ y ;^ :7 ^ A -e $> ^ ^-a^ (7) ^^i" coi^ig u ^ 

—i^iim^ti^ (-r^h^-^s 1101111011 

T% rij roj flal^^J;65;^^^^C 

^*:^-r) o e-r^{t-^l;i*5tt5:7^/i.ixy — ;^o:^tB 

76, 596-^.^4, 967. 271-^. ||4. 98 
2, 280-^.^4, 989, 090-^. ||4, 99 

8, 167-^. 1^5, 255, 091-^.^5, 25 

9. 451-^. ^5, 291. 280-^.^5, 36 
5. 2 8 0^.^5, 3 9 8. 0 7 1 XXf^^m ^ th 

^cS^mnwo 9 5/2 4 1 0 0 {rr?fl^^tL5o 
[0 0 0 81 01 (c) n\:.<z-'2.y ^ fvj>.':fjv 

^y-;;^;^5:7^/uAy->^X*fc'5^#tc. l^-coSjiii^ 
y^^yi-A:7 u— A^^^j^tti ^:Jx?^c-r u — X — /u 

t-s -r-r ^^5^ i^(i:7^/UAy— x;^ffl^^^A.-et 

J:<. ^^cfi. ^ ut'v^a ^^{f ^i: ^ >b(-:7^/PAy — 

^?5^>^^< ^ t> 21g(0^O7K¥7-f' ^^^-r^o c<^<t5 

^I::^yhti7^:/(7)4^{l:^ii^'r6/c4e)^>r >W.^^h 

[0 0 0 91 ifei 6 OH z ^-^ i^-;^^3SA;^<f 

* a 6 0 H z (O^ \^—7.yy{—jv Y^hWiy^^ 
AipSr*-r5o AP;tT^o:7 u-A|l|^C< 3-2/>-^ 
— ^^^Wi~6o i~>i^:>*>. (1 o<7)7c;<^?:7>f /ua:7 

[00 101 PAL (^JiXfNT so A;^^&IV 
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:^u-r 7^5^ KIR^O^x/i-LD 1 0 0 ^-f i^^'yyx;h 

[0 0 1 1 ] El 1 (D) la 1 (C) (7:^6 OH zlHSiSfe 

(DJg*;55, 1 2 0Hz<o:7U— A^4r*U3-2>^/U^ 
•^^^v^-^Jr:/;?; (r.^XH6 -4>'N">5^->') ^^^"T^ 
)ilS*^Sh:*7^;2t-{f -i-Xfe^o L/c;{f5oi:. m^-T^y-^ 
10 /v.a:7u — ix;65^StJ:i/3 0|J>*5j:r;5i /2 0 3&S^ 

[0 0 13] 

T^;^(7):7 U — ix^cOT '>:7'n — a d fp] tt X 
te^Ot:*7^:^y~;^fi$^^^*/.^lK^oS$S(D^^-r 

tc, t*-7^:^y-;3^;«)Sij!iiiJ^>'H'/VAX$>Sj{)>^;6><£::^tti 
-r 6 ft^) CO ^ ^ ^ ^ S W 5 ^ 5> 1^ -C f 1 MI ^ X ^ 6 . 
[0 0 1 41 ^co^PJ{c:j: 19 . U -MB^\cm^(0 ^ - 
2y<^->n^ y->^^t■^;65J;!^)^gv^:7L — A^tc^^ 

^:7u— ttiij^:7 u-A^oMl^fg. 
72Hz. 9 6 H z :}3j:t5l 2 OH z Xa^-S i: (J: 
•9 S5l^^t>'^tgX^^;5^mil6^X/cCl>) . ^tt<£:^^-r 
6C^;^SX# J: 5 ^ v^9lgi^^;lS-:5^/^Xl/^'5o 
[00151 120Hz (DSitX^O^(7)^^feM^-*3^/^ 

X. Z(Dmm(omm'^. e*'r3i-y-;^{t-^;JW>'^u— 

Sg^-atPo 't(Dm^. mWiit.. 3 -2://u^r>>'y^^^ 

o 3 - 2 :r/l->?^!^ >'-/'?i$'->'S:Jt«f't--5 6 0 H z <?5MS»: 

h:*v':r{I-^^tti;tj-r6 60Hz2-l-r:/^ 
^SE- 6 0 H z m^^^m^^^-^t^o ^ e 6 0 H z <7) 
*aE>';^-— ^2/ h;Ji5^i:fe^tvfcff-^^^c(i:7c<7)^ i 6 0 

hXfe'SCO/^^f^, 60Hz-l 20Hz:7 U — 

1 1.x S'-2y'/uyi;>'y<^->^mt^'r^^^ i 2 o 
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:7U — Aye— (repeater) ^ "fV—^ (delete 
r ) Ht^^Xy^mWi.^ (substituter ) 
^(D^^. #Sj(U^>^^/wa:7 A4r5o(D i 2 oh 
z y A;65^^L. {7t<Oy ^ /X-^*.^ 1 / 

[0 0 1 6 ] CCO^P^fi^fc. 7 2H z^^^*5J:t/9 

[0 0 17] 7 2 H z :7 u — A^(;i^J^i--5fcJe)0^fi 

^l>o -^c^^-^x ^Sfiv 3-2>^/^:^^^?>.'^'^->'<^ 

2:7^yUi$2'^^>'x<>5^-:/^jit«p'rs 6 OH z (Z)|il»c^]St* 
v=':?^^t-^^Hi:/Ji-5 60Hz2-i-<>'^ 
6 0 H z |lg»:^^a^tftS§^'&tf'o ^ @ 6 0 H z (OiE^V 
ji—^y hidS^^^ttfcft-^^fcfiTuc^^ a 6 0 H z [Ig 
^jfeSEA:^ t'7^:d-{I-^jiiS. 60Hz-l 20Hz:7l — 

— LX 3- 2://u>5^»> V/N'<5'-^^^jfsi4ti-'5* g 1 
2 OH z <D t*v^7^^t^^ffl;^ ;l(^)^t-^fl^3c^;l. lo 
e(D:7 u — 6 — 4 iy'--^:y:^<o^^(D^<OA rxoy 

^ CO 6 o<??:7 A j|r#>!r 1/12 0#*^e>* 
[00 18] 7 2nzyu-J>.m^^\^-r^f:Llsb(DmW 

hX*;^^fi^\:ifr>ti^t>hil^. * a 6 OH z cor7 U"-A^$3 

:7 ACO 3-2 i^ — '$r^^;^F*90^:7 I/ — A^Sr 1/60 
*>^^f> 1/7 2S?(c£EjR|U;i>^o3-2i^— 'ir:/;^C0 2i^ 

- *3 J: U^iEJifg§§ |:i Si^dD S ^ o 

[0 0 1 9] p]*jte«ri|t-:fel,%X. 7 2Hz^^^efi. 
iS-:7^/UA>^U'— ix;5>S3o0 7 2Hz trr':?|-:7 U- — A t? 

yz(Dy ^ /UJ^-^ U — ^(T^^^^-efca 1/2 4#T*#:7 

[0 0 2 0] 9 6Hz >^u-i>.^(riEtfti-^yb4?><?53efi 
<^»lo^Jfi«F(|fi, Yfy^:t:/-:^m^'7b^^i^^i — 
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^-r 5 :7 ^ /UA e> ± C^c e^:r{f -i-SrSSl t) ;e»^o 3 - 
2:7^/Pi$^!>>-yN-tJ' — >^S:jit**i-5 6 0 H z <D|I|g»C3fe^fc* 
7':^{t-^^a;^"r 6 60Hz2-i-r:/^ i^— :^ jfeS- 

6 0 H z m^it^^m^^-^tSo * @ 6 0 H z (O^S:7 
^5/ h;55^mStt;^cm-^^fc(i7nO:« B 6 0 H z O 
Kti\Wki^'^ ^^'fMt^ti^. eOHz-l 20Hz:7U 
-A^^:/^|;iRi;!jD$tt. :7 ix*^:/y{i6 - 4/< 

ofl(o:7 6 — 4 -^-'^i^::^(r>^^ (r>^(r> 2o<d 

-7 i^—j>.^mmi^. ■r^j:t>t>^ e iy—^>'y^Ui^(o2-7 

^—M.^nmv. ^^o^«9 (7) 8 :7 A$r#^ 1 / 1 2 
[0 0 2 1 ] 9 6 H z ^7 u — A^j-^^-f--5fcJ6(^3^S 

(Dm2(Dx.^mm^j:mmma^ '^ii'^viincD^^y;^'- 

^ iftie* ^ ^ ^ R ^ -5 ^ fc A ft JH^ 
>^;i- — ^ y X ^ ^f)>\:i^^:^^t> ^^fe @ 6 0 H z (D^ 

i>^^ 5 0(^:7 U — AO 3 — 2 iy—^ly:^[^<D^'7 U — A 
^ 1 /6 0#^^^ 1 /9 6S?(c/E|gb. 3-2> 
— ^>^:^(D2 i^—^:^:^^^<D 2 y U — A:io J:tJ^ 3 - 2 

lo 0 2 2] ^mmm\^^\^^x. 9 gh z^j^s^gf^. 

^y ^ /i^M^y ly--J:Ki^^ 4^(D 9 6 H z U — A|C 

5t? oT. 7cO:7>f A(DS^^T*$>6 1/2 4# 
[0 0 2 3] -r-<TcD^iS^!lt;i:*al>T. 7t(DXtim-^\^ 

x<Dy^ i^^cDi^m) t^nt^t>n^xh^bo -r>^^i^ 

[0 0 2 4] 

W^St^* (VHS7;i-— ^s/ ho?B»#ffl:7^i^-ir^ 

^*fc:«A:^:7 A^ii r^Sj GOHzTfo-So ^ 

^'&\.tizfu--v^\7>h r6 0Hzj :7-<— 

K^NT S Cm^X^7Li^m^(Dy ^ -JU K^fiS 9. 

94Hz-C*>6« bfc;Ji5o-C. A;^ff ■^^^:iE^/^:7^- 
»#d°pH(^ t'v':^ y — ;^ m J: 19 ^ 6ma<?^t5iart 
5(7 Xtf ?30#;6SfcoTJ;l/\ uyh^ftSoT. :i(DX^fj:XtJ 
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tl.XtzLtx.lif 7 2H 9 6Hz*3j:r/l 2 OH zt? 

[0 0 2 5] mmi^fcm2 (a) i)>hm2 (f) i 

2 0 H z :7 i^-^^<Die»c^^«^e7^;*-ft-^t;i*5v>T 
(1/2 4#<7)7c<^:7^/ua:7 i/^AB$rN^{c^Ui>) ^ 

<7:)mico^if£0iJ^S^P^'r6o 0 2 (A) 4Bctt^El2 

(B) f^. lai (A) *3j:r;^Eii (D) ic^f&u. mm 

^mm\^'r^tiiibmM^tix\^^^o 3-2 (6-4) ^ 

^ /UJ:^y'/uy^l^y<^--lyi'±^ [112 (C) {^im^-r^S 
-2i^-^i^:^^-ytj\cX^^ii'fhti^X^^^o 

Jgg < # :7 A ^ a $ n Tl ^ 6 ^ 1 O tf ;^fS 
-^^hy-A (132 (D) ) ^^J^U. «--v--;^7(OBacr) 
u~-i.;65ilj^$tv^jg$ix6^2(7)t:'7^:?h;^ h 
y-A (02 (E) ) ^±f&l.X. ^y^/i^M.yi A 

d/^to/c h y -ix^^#^-r6fca6r(7)2 0(7)tf 

(F) ) o «S:^<»: Lr#?>tt6 5 -S^N-^J^-^-T-fi. 

;t«bix) #:7-f /wa:7 u-A^ 1/2 40?^^5?;h. 

[0 0 2 6] 03fl. 02 (A) f)^ibm2 (F) {C0:^ 

6o 6 0 H z 2 - 1 ^ U — X t:'T^:?i"C-fcor ^ 

m(Dv^ ly'^z/'y 3 2\z:mu^in. y ^ i^y':f'7\^y ^ 
>rUAy-;7.l-^UT. 6 0Hzt^Wii5fe^^ey^;^-ft^^ 

-2://u^^:^mm^^^. ^fc. 02 (c) {;i0^-r 
6 J: 5 I- 3 - 2 ^>';^-^-;^{a-^^-^;t6o ^-f^- 
;65flSt/^o/c6 OH z IHlif^c^^ft-^fix 5fefTSW<^:7U 

— A^T/^ 3 4l2:SlJtlP^tt. :7 Ay:/^«i 2 OH 
z :7 U'-A^fc'x::^ft-^ (0 2 (B) ) ^^^-r^o 3 

- 2 T'yl-i/!^^^^— <5r>'><.(i^ T'n 3 2:fecttJ^>^n 
2/^ 3 4 £OtB;^lC#^t-r^o 3 - 2 ix — -{rv-j^-r — ;e7C0 
$a®TT% 2/;^r 3 6fi. 1 2 OH z{t-^«rSffilt). 
02 (D) (:i0^-r6 tr'T^^:^ h y-A^it^-rsfc 

1 0<li@rr^o:7 i^— A, -f/^^p^ i/— '^>';^-^ — 
l<o:7 A^^ei--r^^^:^jtJlSt|^<o 

8(i 1 2 OHzfS-^^Sffilt). 0 2 (E) {;i0:^-r6t' 

h y -A^^j*-re/c:4e>. \^-M.^mm\^i^ 

*3J:t;^3 8;!>^?>coif7^:^x h ]) - A«;[ipS:jg'g^Sg4 0 (r: 
HlJDStt. *D»j!$'&»fi5o(0 1 2 OH z :7 A;^S# 
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Kiij^:7H'/^i^:7 A<|rg^-r^, 1 2 OH zHSiSk^ 

[0 0 2 7] igiKUfc04 (A) ^^?j04 (E) li. 1 

2 0 H z :7 U—J>.^\i*'f:^\t^\^^^^X^—fi:y^/i-J^ 

m^mn-r^. 04 (a) :fo^j:t;5|g4 (b) fi. 01 

(A) ioJ:t>*0l (D) i^:*HS:UT*3t). mm%:^m\^ 
i-^fci^^^jg^tbTl^-Sc 04 (C) fi04 (B) (Dyf 
"f^y^ h y — A;65 1 t:*^';^^' U — A/cftt3ljl$ix/ct>cO 
JO X**>6o 3-2 (6-4) ^'^yPAT'/Wi?^!^ W^^ — 

(Dmm^x<:>x. ^y^mm^m (04 (d) ) 

6-4 i/— 6 001^—0:7 1/— A(D|| 1 (D:7 u 
— A(OF0l{c04 (C) (T^alM^^aj^ct'-r;^;^ h y -A;6> 
f> 1 >^u-A^^S^-r6w^;6ST-#. ;6^o. -r'<T(Dte 
C7):7 u — A(oFB^{;i(±{tb.cD t:*r^;d-;^ h V —J^^m^ir^Z 

U — AiCO^/^XI^| — C0^<0 t'x:^:7 I/ — A;ei5#;aEi-5 >^ 
U'-A;6S<S?(rneofc:t'7^:^X h y-A. i-/^*^'^0 4 

(E) h y -A;65#btt6o je^<^ UT#^ 

tr7^:d-:7 u— Air J: 19 #x.e>tt5) ^ /WA:7 u— A 

^1/2 Afpm^-r^o 

[0 0 2 8] 05f±. 04 (A) f}^hm4 (E) 1^0:^^ 

6 OHz 2-l-r>'^U— ^t:'7^:^fi> ifeffftWO^^f 
>'^y^*3<ta^:7U-Ai$^:7^^j£r»'&^fct(^5 2 (rRi 
^P$tv. roia-^^fi. ^^H-zi-Ay — 6 OH 

i/-^^-<-/i- K^'&W^'li:. 120HzBS^Jc* 
St:'y^:^ft-^*a»r53t46>^ l^-A^^^jC-rS (0 

4 (B) ) o y-^ i^yy^y^xxy^y i-—J>^^'y^'7 5 2 
11. 3 - 2 ^^c. 3-2 (6- 

4) '>'->5r>';:^{;cS<5l^■C;=^-< y^iS?^ (04 (D) ) 

Srffiw-r^o a^es 2?i>^^><7). >^r-m\^^th. yi^ 

-A^^^tr ^tvfc t'-r;?}-^^ h y -Aai;^f±. 04 (c) 
Oil^^tl/Ac 12 0Hz fc*-7^;rx h y —J^^^tidtfT^ 1 
2 0 H z >^ A 1 jfj^S 4:JoJ:TJ! (SEBSK;(C^"r?&5. 

^0 5o :yf^5 6 c^ta:/3(i. mM(D 3 - 5 y<>$f — 

U («-:7<^/wA:7U— A^issootrT';^^ i^— A(r J; !:) 
-^;tibtt^) *:7h'/i-A:7 u — A^ 1 /2 4#^^-r5 
1 2 0 H z :7 U — A^b'7^:t{t-^Xfe5o 

[0 0 2 9] ifeaiUfcJ;9{;i. ::c7:^^e.^ji^/c. 7 2h 

z;*3j:U?9 6H zO^S^' U--A^T-<0^^{Ct>lC^pr 

mx^^o 

[0 0 3 0] jgjgEb3t0 6 (A) ;5^^0 6 (E) fi. 7 
2H z 7 I/— A^tr7^;^-^t-^^^::fc*^^T*&— ^.^:7^/UA>^ 

so ^fftWi-^o 06 (A) *5J:a5gi6 (B) 01 
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(A) 4b^j:oi§ii (c) i^:^/CL'> mm^mmi^^-r^ti 

(/\ 3- 2y'/\-^^>'->—^>:y^^mi^\^x\^^^^ me 
"r^m-^n. me (o i;iEi^-r6fc:*'7':^>^ h y-^^ 

(D-? U-A>|r. 1/7 2#cD^r«^;6^S^< 1/7 

2S>(^:7 Ajr/ESg-ra:: ^t-J:oT. 7 2Hz>^u 
-A^fC^gl^tt-So ^cotrT^;^-;^ h y-A^7 2H z 
:7U'-A^rHmH]55^iij^-r5::<hl3:J:oT. me (D) 
Ofc'T^:^-;^ h y -A;{i5-^;t6tV'5c 136 (C) ;fcJ:t>'[gl 
6 (D) <?5fc''r:^>^ h y-A^^^X.'5^i:t^J:oT. 
#v-</uA:7i^ — A/653o(D7 2Hz t'x ::d-:7 A-t? 

;^t*-7^:^>^ hy-A (0 6 (E) ) m^h^^o 
[0 0 3 1 ] 0 7fi. 06 (A) ;«i^^0 6 (E) 

z 2 - 1 ^ u — ;^ l:^7^:^;e>s^fTaW<7)^-f ^^i/y^ 
6 0 H z O t'-r^^ft^^tifc^-Tct 5 l^-r^o "7^1^^ 

^ttfi7 2H2 (Dm^^^^tlti}^'y':tm'^^m^l^. 

6 (C) ) o yr^^y^ 7 2^XXJ^7 4(Dmtj\CU3-2 

T% :7 u-AjESI^^ 7 4(15 0(0 1/6 0©^A;^:7 
J^<r>^z- 2':f;v^^i^-y—'^i>^:^^^^<o 1/7 2 361? 

T) ^rsliEJgU. -r^c^^p-^. ft^^^;t6 5o(7) 7 2 H 
z>^U — -6., 5o(DJE^^tt/c6 OH z >^ I — 
^tu{Cif^< ^^(0 7 2 H z 7 U — (06 
(c) ) o rcDtr-T:^;^ h y-Afi;^^ 5/^7 6 («IS 

:7 h e7air«j{-^S.^tt5) (7)— (A) 10 

<7D7 2H z :7U-J>.aij^7 8{C^X.e>tt5o aiJl 7 8 

mti me (D) ) (i;^>r 5/^7 6<of&:^<o«i (b) \z. 
^^hth^o :7u-Amai§§7 4-c^^-r5;=^^ ^/^^ij 
Wt-i-t^iJ: t). ^y^7 et^BiUm (06 (D) ) J;i 
*3i^Xjiffie7^:?h^ h y-A*jS»^-t-5 J: 
:7U-j=.^4rBfei>X. >^>f tx^ 7 6 Attfi (06 
(c) ) t;::i3V>r t'-T';^;^ h y -iN^ilK-r^ J: 5 Ci^.^ 
t). -^tbt;iJ:t)3Ta03-3i/-<5r>'>^ t'T^:^;^ h y- 
A (06 (E) ) iy^mti\:Li^tzh^th. rrr-flSoco 

7 2 H z :7 u— i>.;5Si--<-co|lj|iJ|fe:7 i^— A^S^^-r 
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[0 0 3 2] Ctl.lwf-^;tT. 0fS<^ 7 2 H z t'T':^;^ h 
y-ix(i, 0 2^^^0 5(D^J6«?||-T?5l^$;iX3tt><^:)^|Rl 
^ilc. ^^^n?^c 1 2 OH z yi'y"^:^ VV-J>^t^h^\^ 
ffl^tixtJ:i>o fc^xf^. Ell (D) <Di^o:><DX.':)t^ 
1 2 OH z e^:^^ h y — 3SJ^L;^c5oO 12 0 

H z >^ ix— 2o(D:7 u-ASr?RiiUT^ t) 3o 

— Alc^LT 3 0CO 7^:^:7 U-A^^g-t"^ 7 2 H z b:* 
h y — A(;i^^LT t J:i/\ 1 om<D 1 2 OHz 
l^ — 2>.cr)V->5rv;^^A 1-A2-A3-A4 
-B1-B2-B3-B4-B5-B6 ( ^ ^1 T*^tl.-=e 
;h.co TAJ i^^XU Tbj :7 Afi-^tx^^eticT)!^ C :7 ^ 

Aflrfi^W^t-r^) ^P^^Stt^^ir-r-S^. A3. B 
1. B 4:Jb^ctt/B 6 7&^^Sii^tt. <0:7 1/ 
6 0S?;6^^ 1/7 2#iC^rBl#:&$tv. ^7 u-Ai^-^ 
A 1--A2— A4-B2-B3 — B5 ^^-t^ 7 2 
H z :7 A^<7D fc'T^Th;^ h y — AS:t>fce> Ll^-So - 

[0 0 3 3] 08 (A) ;&^^08 (F) <Di^—^:y 

v^:7 ^/uA:7 u—J^m^^mi^^ 9 6 H z 
;feVNTii^^tL'5o 08 (A) ib^J;U^08 (B) *i0l 
(A) *5.J:t;?0l (C) Jr^fSu. KB>^^ffli^{c-rsfc 
i6t:i|?Sfflv>t>ttSo 9 euz^mx(D:i(Dmi<DMM 
mxn. 12 0Hz \:::7 u — A^fg{ci-6f^:^^(l/c^v>o 
3~ 2y'/uy^>^>-^iy:^^m^'t^. 08 (B) 

30 000:7 U — Ai/ — >r 1/6 0#>^U — A^3o 

<0^e 1/9 6l:>^rBl;5*^^C5 1/9 6*>:7 U-ix{CB# 

F«1iE«|-r6::<b{;iJ: 9 6 h z :7 

tVx Cttf;iJ:9 08 (C) (Ji^^ttS fc'T^:?!-:^ h y -A 

$tt6o t:'-x:?i-ft-^fi 1 oco 9 6 H z >^ 1/ 

-j^mmrdnmm^tL. ms (d) (^^t-y^^;^ hy-A 

^t^ce^L. hy-Ad5^?^lc:iO(D9 6 

Hz >^U-ASIFp1}^cJtaijlS^X. 0 8 (E) 
h y -A^tiT^cfD-To 08 (C) . 8 (D) ^XZ^S 
(E) (Ob'-T^^d-^^ h y ~AF«^T*«]j^^fT/.^ 5 w^tCj: 

ID. h y-A (0 8 (e) ) i^mbti. c 

^:T(li"-<T<o:7>f /pa:7 AdMoo 9 6 h z tfx 

:d-:7 I/— A-C^^:>$ns 1/2 4f>rH^:7^/^A 
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